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AN EXPERIMENTAL INVESTIGATION OF THREE OBLIQUE-WING AND BODY
COMBINATTONS AT MACH NUMBERS BETWEEN 0.60 AND 1.k0
By Lawrence A. Graham, Robert T, Jones end Frederick W, Boltz

Ames Research Center
SUMMARY

An experimental investigation was conducted in the Ames 11- by 1ll-Foot
Transonic Wind Tunnel to determine the aerodynamic characteristies of
three obligue high aspect ratio wings in combination with a high fineness-
ratio Sears-Haack body. The three wings had the same elliptical planform
and base line curvature but had different airfoil sections. One wing had
an airfoil section designed to have a 1ift coefficient of 1.0 at a Mach
number of 0.7, another to have shock-free supersonic flow over the upper
surface, and the other to have a 1ift coefficient of 1.3 at a Mach number
of 0.6.

Longitudinal and lateral-directional stability date were obtained at
wing yaw angles of 0°, 45°, 50°, and 60° over a test Mach number range from
0.6 to 1.4 for angles of attack between -7°and 9% Reynolds numbers for
the study were b and © million per foot. Flow-visualization studies were
made to exami?e the nature of the flow on the wing surfaces,

Notable differences were found in the aerodynamic characteristics of
the three wing-body combinations, particularly in the lateral-directional
characteristics. The aerodynamic efficiency of the three wing-bBody com-
binations was in most instances sbout the same, with two of the wings gen-
erally exhibiting slightly higher maximum velues, The other wing was slight-
ly more efficient at Mach numbers where supercritical flow existed on the
wings.

INTRODUCTION

Theoretical predictions and indications related to the oblique-wing
concept have been extensively discussed (as in references 1 and 2) and
recently investigated experimentally in the NASA-Ames 1l1- by 1ll1-Foot Tran-
sonic Wind Tunnel.

Theory indicates that in order to achieve maximum efficiency the oblique

angle of the wing must be varied with Mach number in such a way that the
component of velocity normal to the long axis of the wing remains subsonic
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and below the "drag rise" Mach number of the wing sections. The sections
taken in the planes perpendicular to the long axis then have a "subsonic"
shape  with a rounded leading edge and camber to produce a high 1ift
coefficient at & high critical Mach number. Three wings, having dif-
ferent airfell sections in the planes perpendicular to the long axis of

the wing, have been tested in the Ames 11- by 11-Foot Transonic Wind Tunnel,
A1l wings have the same elliptical planform with an elliptic axis ratio

of 10 to 1, an unswept aspect ratio of 12,7 and a thickness-chord ratio

of 0.1,

Cne wing has an airfoil secticn derived by the well known NACA "L
digit" formula {see reference {3)). The shepe parameters for the airfoil
were selected on the basis of previcus wind tunnel experience with the in-
tention of achieving as high a 1ift coefficient as possible at a critieal
Mach number of G,7. The section has a relatively blunt leading edge with
a radius of 2 percent of the chord, '

Another alrfoil tested was designed by Bauer, Garabedian and Korn
of the Courant Institute, New York University using a hodograph method
to obtain a shock-free supersoric zone over the upper surface. Data on
this airfoil ere given as example 1 {figure 5 in Reference (L)).

The other airfoll wes designed for purely subsonic flow at a Mach
number Of 0.60, This airfoil has more camber and a design 1lift coeffi-
cient of 1.3 (based on the normal component velocity).

NOMEN CLATURE

The axis systems and sign convention are shown in figure 1. ILift
and drag are presented in the stability-axis coordinate system and all
other forces and moments are presented in the body-axis coordinate system,
Because the data were computer plotted the corresponding plot symbol,
where used, is given together with the conventional symbol.

Plot
Symbol Symbol Definition
b wing span
c wing chord
€ oot wing root chord
¢y CD | drag coefficient, dreg/qS



(1/D)

CEL

CL
CLM
CYW

CY

L/D

MACH

RN/L,

ATPHA

rolling-moment coefficient, rolling moment/qSb

1ift coefficient, 1ift/qS

pitching-moment coefficient, pitching moment/chrOOt
yawing-moment coefficient, yawing moment/qSb
side-force coefficient, side force/qs

meximum vertical distance from wing reference plaﬁe
to wing base line at 0.l4ec for Wy

longitudinal distance along the body from body
maximim diameter

lift-drag ratio
free-stréam Mach number
free-stream dynamic pressure

unit Reymolds number, million per foot

v

wing area

wing thickness
body width
(artesian coordinate

maximum distance from wing base line to wing upper
surface measured perpendicular to the wing base line

maximum distance from wing base line to wing lower
gurface measured perpendicular to the wing base line

vertical distance from wing chord to wing upper surface
vertical distance from wing chord to wing lower surface
Cartesian ccordinate

angle of attack



B BETA. angle of sideslip

A LAMBDA angle between a perpendicular to the body longitudinal
axis and the 0.25 chord line of the wing measured in
a horigzontal plane

@ _ angle between vertical plane and the intersection of
the circular portion of the body with the rectangular
portion of the body

Subsecripts

max maximum value

0 ' ' zero trailing edge deflection

1 denctes original wing

2 ) denotes wing number 2, wing with 0.013¢c leading
edge radius

b denotes wing number Y4, wing with 0.005c leading
edge radius

Configuration Code

W W wing
F F trailing edge segment
B B body

TEST FACTILITY

The tests were conducted in the Ames 11- by 11-Foot Transonic Wind
Tunnel, which is a variable density, closed return, continuous flow type.
This tunnel has an adjustable nozzle (two flexible wallg) and a slotted
test section to permit transonic testing over a Mach number range con-
tinously variable from 0.4 to 1.h.



MODEIL DESCRIPTION

The nmodel consisted of an elliptical planform wing mounted on top
of a Sears-Haack body as shown in figure 2(a). Pertinent dimensions of
the wings investigated and of the Sears-Haack body, which was common to
all configurations, are given in tables 1 through 3 and in figures 2{a)
through (d). A photograph of the model is shown in figure 2(e). The
wing was pivoted in the horizontal plane about the 0.4 root chord point
to obtain oblique angles of 0°, 45°, 50°, and 60°as shown in figure 2(a).

A11 wings had elliptieal planforms with a straight 25-percent chord
line (fig. 2{a)). Wing number 1, W., (see ref. 1) had an WACA 3610-02,40
airfoil section {fig. 2(d)) perpendicular to the unswept chord line. The
second wing tested {wing number 2, W,) had an airfoil section (fig. 3 (a))
designed using a hodograph method to obtain & shock-free supersonic zone
over the upper surface. ‘The third wing tested (wing number 4, W ) had a
subsonic airfoil section {fig. 3(b)) designed for a 1lift coefficient of
1.3 at a Mach number of 0.60. Airfoil coordinates for the three wings
are given in table 2, '

TESTING AKD PROCEDURE

The models were sting mounted through the base of the model bedy as
shown in figures 2(a) and 2(c), and force and moment data were cbtained from
an internally mounted six-component strain-gage balance. The moment center
was on the body center line and longitudinally at the wing pivot point |
(O.hcro t)' Tests were conducted at Reynolds numbers of 4 and 6 million
per foo%. The angle-of~-attack range, selected to define maximum lift-to-
drag ratio for each configuration, was nominally + 8 degrees. Six come-
ponent force and moment date were obtained for the wing at oblique angles
of 0°, k5°, 50°, and 60°.

The measured balence date were adjusted to a condition corresponding
to free-stream stetic pressure on the model base, The Mach number range
for each oblique angle tested is shown in table k.

RESULTS AND DISCUSSION

A complete index to the data figures is given in table 5. Among the
noteworthy results of these experiments are the exceptionally high lift-
drag ratios obtained in the transonic and low supersonic speed ranges.



Lift-to~dreg ratios for the three wings are shown in figures 4 through 7
for the test Mach numbers and wing-sweep angles. Wing number 2 shows a
maximum L/D value of 31 for M = 0.80 and zero wing sweep (fig. 4, pg. 21).
Wing nunbers 1 and 4 both had & meximum L/D value of 11 at M = 1.40 and
60° of wing sweep (fig. T, pg. 140).

Wing number 2, which was designed to operate with shock-free super-
sonic flow over the upper surface showed the expected behavior, At zero
wing sweep this airfoll extended the useful Mach mumber fram 0.70 to approxi-
mately 0.80. At 60° sweep, however, the crosswise component of Mach number
at M = 1.40 is only 0.70, not sufficient to achieve the design condition
of this wing. Further refinement of airfoil selection for such cblique.
wings will depend on the extension of three dimensional wing theory be-
yond the linearized formulas now in use and probably also on more detailed
wind tunnel studies,

Another noteworthy feature of the test results is the remarkaebly
small shift of center of pressure for wing sweep variations from 0° to
60°. Comparing the pitching moment of the straight wing at M = 0,70 (fig.
4, pg. 9) with that of the same wing turned 60° shows only moderate changes
in spite of the fact that the fore and aft dimension (streamwise chord)
of the wing increased almost ten-fold when the wing wes swept.

A similar result can be observed in the rolling moment measure-
ments., Figure 4, page 13 shows rolling moments measured on the wings in
the unyawed position. Presumably such moments arise from asccidental
menufacturing irregularities of the models. Figure 7, page 104 shows
rolling moments of the same wings turned 60°. In the normal flight range
these are only slightly greater than those developed on the straight,
supposedly symmetrical wings. At larger angles of attack, however,
effects of premature stalling of the dowmstream tip are observed on the
oblique wings. This behavior may be compared with the premature tip stall-
ing encountered with more conventional swept-back wings., With conventional
swept-back wings stalling of the tips causes the airplane to piteh up.
With the oblique wing only one tip stalls and the airplane may be expected
to roll.

Ames Research Center
National Aercnautics and Space Administration
Moffett Field, California  9L035 April 2, 1973
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TABLE 1., - MODEL GEQMETRY

Body (Sears-Haack)

Wing

Length
Closed 45,25 in
Cut-off 36.00 in
Maximum Diameter 3.37 in
Planform 10:1 ellipse about co/lL
Span (reference) 60.00 in
Area {reference) 278.00 in
Root chord 6.00 in
Aspect ratio 12.7
Maximum €/¢ 0.10
Incidence 0°
1.25¢c sweep 0°
Maximum thickness location, percent chord 4o
Bection
W, NACA 3610-02,40
W Garabedian, 0.013c nose radius
Wi Garabedian, 0.005c nose radius



© TABLE 2. - WING GEOMETRIC DATA*

Semi-
Span

0.000

1.000

2.000

3.000

L.000

5.000

6.000

7.000
- 8.000

9-000
10.000
10.986
11,850
12.635
13.356
14,024
14.645
15.226
15.772
16.286
16.772
17.233
17.671
18.087
18,483
18.862
19.224
19.570
19.902
20,220
20,977
21.533
22.046
22,523
22,966
23.379
23.763

Chord

6.000
5.997
5.987
5.970
5.946
5.915
5.879
5.834
5.783
5.724
5.657
5.563
5.512
5.442
5.373
5.304
5.237
5.170
5.104
5.039
L.og75
h,011
4,8kg
L, 787
4. 726
4,666
k. 606
4,548
4, hoo
4. 432
4,289
4,178
4.069
3.963
3,860
3.760
3.662

Wing 1, Wy

Y-Up/c

L0775
0775
0775
L0775
L0775
.0775
0775
L0775
L0775
0775
L0775
L0775
L0775
0775
0775
L0775
.0775
0775
.0775
.0775
0775
L0775
L0775
.0775
0775
0775
0775
0775
0775
L0775
L0775
0775
L0775
L0775
0775
L0775
0775

* Semigpan ahd chord are in inches

Y-Lo/c

.0298
.0298
.0298
.0208
0298
.0298
.0208
.0298
.0298
.0298
.0298
.0298
.0293
.0293
.0298
L0298
0298
.0298
002%
0298
.0298
.0298
0298
.02G8
.0298
,0208
.0298
.0208
. 0298
.0298
.0298
.0298
L0298
.0298
.0258
00298
.0298

H/c

.0000
-.0002
=.0008
-.0017
~.0029
-, 0042
-.0056
-.0072
-.0090
-.0107
-,0124
-.0140
-.015)4'
-.0162
-.0175
- 00.185
-.0193
.0199
-, 0206
~.0210
-.0213
""00218
-.0221
-, 0221
-.0222
-.0225
- 0224
-.022h
-.0225
-.0223
- 00219
-.0215
~.0209
~.0202
-.019%4
-.0186
-.0177



TABLE 2. - WING GEOMETRIC DATA -~ Continued.

Semi-
Span

2L,123
2L 459
2k, 773
25.068
25.34L
25.604
25.848
26.077
26,293
26.495
26.656
26.866
27.036
27.196
27.347
27.489
27.624
27.751
27.870
27- 98]'}
28.001
28.345
28,524
28,684
28.825
28.952
29.064
29.164
29,254
29,333
29.405
29.468
29.529
29,600
29,700
29.800
29,900

30.000 -

Wing 1, W

Y—Up/c

L0775
L0775
0775
0775
L0775
L0775
L0775
L5
L0775
0775
L0775
L0775
L0758
.0738
.0721
L0703
L0688
L0671
L0653
L0643
L0613
.0590
L0565
L0546
.0529
L0515
L0504
LOoLg1
.0k81
.0L69
LOoL62
L0453
LOll2
o440
.0hkg
LOhL8
L0450
0000

10

1

Y-Io/c

0298
0208
0298
.0298
.0298
.0298
.0208
.0298
0298
0298
0298
.0298

.0292
L0284

L0276
L0270
0265
.0259
0252
0245
L0237
.0229
0221
.0210
L0205
.0197
.0195
.0185
.0180
.0183
L0176
L0178
,0169
LOXTh
L0165
L0173
L0163
0000

E/c

.0168
.0158
L0148
L0137
0125
0112
L0098
.0088
L0076
.0060
L0047
L0034
.0023
.0008
.0008
0022
L0034
L0048
.0063
.0079
.0095
.0137
0167
,0205
.02h1
0274
.0309
.0349
.0383
.0h29
L0471
L0516
L0555
L0624
0757
.0968
1431
(11



TABLE 2. - WING GEOMETRIC DATA - Continued.

x/c

-.000259
-.000253
-.0002h5
-,000236
-.000225
-.000213
~,000195
-.000183
-.000156
-,000117
-.000068
-.000004
000077
-, 000181
..000313
..000L82
..000690
..000939
..001226
.001500
.001816
002177
..002581
.003024
.003584
-.0037hL
.003823
.00kos52
004286
L00477h
.005286
.005821
006380
.006993
L007703
.008523
-009hT72
.010371
.011837
.013283

z/c

,002799
.003206
.003358
.003508
003655
.003800
.003941
.00L080
.00L281
.ooLs37
.00L814
.005114
.005437
,005788
006172
.0065%2
.007047
007531
.008037
.00BL82
.008963
00976
.010017
010576
.011242
.011420
,011512
.011764
012016

012520

.013023
.013524
.01402L
.01L4548
015127
.015766
.016473
.017251
.018106
.019037

wing 2, W,
x/c z/c
.014g19  ,020037
Lolholk2  ,020032
016227 .020802
.016719 - .021082
L017617 020584
,018626  .022130
.019108  .022389
020538  .023127
.080582 023202
L022320  .02L010
.023832 024723
.02ka77  .02he27
025427 ,025443
026636 025968
.027858  .026482
L03147h 02799k
.031980  .028189
.032497  .028386
.032945  ,028555
.033498  ,028761
034020  .028953
.034543  ,029143
035082  ,02G337
.035537  .029499
.036082  ,029691
.036601 029872
.037112 030047
037619  .030220
.038349 030423
.0389Lk2  .030619
039521  .030809
040086  ,030991
LOh0636  L031166
LOld17r .031335
041689 031496
Ol2191  .031650
.olb2677  .031798
.043148  .031939
043605  .03207h
LOllok8  ,03220h4

11

xfc

.O4Lth80
LOhhg01
.0L5314
LOL5720
LOoh6122
.0k6523
.0L6935
.0L7351
LOL77T72
.0L8201
.OLB6kO
045093
.0hos62
.050049
050556
.051086
051640
.052221
.052829
053467
.054135
.054835
.055566
.056330
057127
.057955
058816
059707
.060629
061578
.062555
.063556
.064581

065628

.066604
067779
.068883
.070005
071146
.072311

z/c

.032330
.032450
.032567
.032681
032792
.032902
.033011
.033125
.033236
.033349
.033L62
033578
.033696
,033818
.033943
.034072
.034205
.034343
.034485
014633
034785
.034043
.035106
.035273
.035445
.035623
.035803
.035987
.036175
.036366
.036559
.036754
.036954
L037148
037346
037543
037743
L0379h2
.038140
038339



TABLE 2. - WING GEOMETRIC DATA - Continued.

x/c

073503
074730
076001
077328
078729
.080223
.081835
.08359
.085532
.087689
.000107
.092832
.005916
L.000411
+10337h
. 107860
.112926
118625
.125010
.132127
140017
148713
.158242
.168619
L179851
.191636
.204859
.218596
.233111
.248369
.261h99

275210

289481
.304289
.319605
335396
.351625

.368251

385233
102526

z/c

.038540
.038742
.038949
L039260
039379
039609
.039851
.0L0110
.0h0390
.OLO65L
00976
.041331
LOoh1721
042151
L0L2623
.043139
043700
04307
L0LLgs7
045650
.0L6380

o471kl

0L7936
048749
.0ho576
050410
.051244
052066
.052876
.053661

.05L286

054893
055476
056033
056559
057049
05732
057912
058278
.058597

Wing 2, W,
x/c z/c
420081 . .058866
437854 05908k
M455795  .059249
473858 059360
JAo10096 059416
.510163  .059416
.528315  .059362
546409 059253
.56hhoL 055088
582260  ,058870
599941 .058599
617410 L058275
634633 ,057900
.651577  .05ThTh
668211 056998
684502 056473
L708417  .055897
.715919 055271
.730965  ,0545%0
-7hshka7 053849
J759430  .053036
772646 .052143
.785031  .051216
J796561  .050304
807278 .04oho8
Barehe 048524
826502 047657
835095  .046812
LB7hr2 ,ok2382
.881389  .0h1550
886521 .oho8%0
.893973  .039903
898775  .03%R45
.905727  .038267
907539 .036022
917272 .036560
LO23762 035541
.932355  .034142
.936350  .03341Y4

.9L6280

12

.031675

x/c

. 950000
» 955000
. 960000
+ 965000
. 970000
. 975000
. 980000
. 585000
. 990000
. 995000
1.000000
1.000000
996930
.992183

.BLLsE -

. 974208
. 969617
. 964869
-959372
.953100
. S4606Y
.938325
-935056
. 530826
. 918220
. 902981
892173
.5880918
880800
.873936
867017
.860072
.853133
.B39225
.829378
821363
816907
808726
804319
. 799694

z/c

.030800
.029550
.028400
027150
026000
.024800
.023150
.021750
.020000
.018350
016250
.011500
.012309
.013346
.01ko02
.01659%0
017227
.017799
.018372
.018917
019625
.020235
.020502
.020947
021598
021796
021526
.021610
.021338
.021038
.020651
.020179
01974k
.018253
.016944
.015678
014932
013456
.012614
.011703



x/c

LTou8LY
. 789767
. 784463

© 776936

LTT3195
770172
767702
762277
. 760899
. 756939
751239
.Th7h2s
. T46296
. Tha6ok

. 736259

.735732
. 729835
.727639
. 722656
. 718286
. 716080
. 713785
. 707523
. 706231
, 608425
696716
687638
. 687600
679061
LETHT66
.658057
627219
LE09THAL
.5912h9
591100
575291
.557428
+537560
.520372

z/c

010726

.009690
008599
00745k
006281
.005655
.005121
004017
.00371h
.002880
001707
.000931
.000ET9
~.000291
-,001371
-.001500
-.002691
-.003147
~.004155
-.005028
-,005470
-.005940
-.007170
- 007440
-.008951
-, 009296
-.011037
-.011037
-.012627
-.013435
-. 016407
-.018887
-.021469
-. 024068
-.026591
~.026613
-,028602

-.030667

-.0327h1
-a 03]"'358

Wing 2, Wé
x/fe z/c
.5114312  ~,.035139
50224 -,035896
LA92898  -.036626
83403 -,037324
473787 =.037990
L46h063  -.038623
Lshe81 -.030217
JbLlhs - ,03977h
L9722 -,041001
Jhoh8le - ob1625
.389941  -,042168
.37501%F  ~.042632
.360044  -,043017
Jk2h50  -,043369
.327518 ~.043585
326625  -.043595
.316009  -.043698
.310610  -.04373%
307293 ~.043753
.2043383  -.043786
.201384  -.043785
279420 -.043752
277862 -,043743
264209  -.043634
2h8682 -.0k3k26
245062 ~.043375
233501 -,0L3129
220561 ~,043038
227370 -.042719
203264 -.0k2270
.104206  -,041935
.185170  ~.0h1562
176128 -.0k11ko
.167067  -.0k0695
157951 -,040190
.151106  -.039779
JA43697  -.039302
.136226 -,03878L
.128686  -.038222
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TABLE 2. - WING GEOMETRIC DATA - Continued.

x/c

,121072
.1126816
. 113390
.105636
. 103263
L098167
.097820
.093341
.088930
.982042
.078825
.071082
066312
L06Lk2h1
.060793
.058050
.055317
.053273
.051242
L0ho218
LOk7205
.0L5207
.ok3e27
041267
.030329
.037h19
.035541.
.033698
.032960
.0325h7
.031022
026605
020466
.027631
027484
027462
.026683
025394
024693
024151

Z/C

-.037610
-, 037243
--0369”'6
-.036223
-.035985
-.035466
-,035434
«, 034950
~.034484
-.033633
-.033212
-,032134
~.031417
-.031090
-.030528
.030061
029577
.029201
.028817
028421
028014
= 027596
027167
026727

026276
.025814
025341
-.024858
~.024651
-.024546
~-.024119
~023700
-, 023667
-.023102
-.023056
-.023057
-.022302
-.022149



TARIE 2. - WING GEOMETRIC DATA - Continued.

Wing 2, W,

z/c z/c x/c z/c x/c z/c

L022570  -,021413  ,008173  -.013944  ,002392  «,006487
021473 =,021007  .008077 -.013B65 .002258  ~.006226
L02144L  -,020997  .007909  ~.013723  .002052  -,005812
020750  -.020723  .007763  -.013599 .001912  -.005522
020483 .020627 007667 .013515  .001770 «,005221
010814 -.020355  .007626  -.013479 .001557  ~-.004748
018965  =.020017 007561  ~.013422 .001190 -.003936

.018883  -.019975 L007h71  -.013340  .000948  -,003315
017959  =.019583  ,007085 -.01298L  ,000745  -.002757
017228 -.019263 007007 =.012909 ,000576  ~.002257
016508  -,018936 006963  -.012866  ,000LRT7T  -.001812
015799 -,018603 LO067LY -,012655  ,000321  -.001417
.015105  -.018266  .006L85  ~,012300 ,000246  ~.0011L47
014428 -,017925  .006207 ~.012094  ,000172  -.000871
.013772 -,017582  .005911  -~.011701  ,000098  =.000589
.013138  -.017239  .005596  =-.011390  ,000000  =-.000000
012530  ~.016898 .005266  =,010982 ., 000009 .000317
011950 =,016559  .00hkge8  -,080542 . 000081 .000E0Y
.011401 -.016226  .00L5G1L -,010082 . 000131 .000896
.010882  -.015900 L004263  -,009613 -,000170 .001188 .
020397 -.,015583  .003950  =.009146 . 000201  .001475
L009945  -,015276  .003655  -.008688 .,000225 001757
.009526  -.014982  .003399 -.008278 . 000243 .002032
.009140  ~.01h700 .003141  -,007841 -, 000254 002297
008787  -.014433 .002886  ~-.007397 -,000260 .002553
L008L65  -,014181  .002636  =-.00694k

1k



TARIE 2. - WING GEOMETRIC DATA - Concluded.

Wing k4, W),

x/c z/c x/c z/c x/c z/c

.99596 -.02586 01149 -.00620 .00709 .01538
. 08615 -.02306 00943 -.00570 .01197 .01878
. 96854 -.01899 L0077h -.00519 02179 02443
.9L348 -.01488 L006Th -.00481 .03187 .02928
.91595 -,01191 .00592 -.00445 04250 .03373
89717 ~-.01051 00467 =.00382 06373 04113
87054 -.00923 00343 -.00308 .09353 .0h969
82243 -.00837 .00257 -.0024g .13389 .05882
LT7611 -, 00873 00165 -.00176 17545 06612

. 7h682 ~.00927 00104 -.00120 22415 07277
. T1655 -.01008 .00048 -.00058 .28227 07863
.68122 -,01118 0.00000  0.00000 347k .08291
65330 -.01209  =,00045 .00079 kb .08502
.61351 -.01340  ~-.00073 00146 48168 .08L87

S57h65° -,01459  -,00086 .00191  .55738 08191

54359 -.01545  «.00097 L0024k .62052 LOT70L
. 50010 -.01647  ~.00103 00290 .68276 06082
Ashgs  -,01727 -.00106 .00345 .72012 06433
.38597 ~.01791  =.00104 .00403 .75413 05845
31761 -.01781 ~.00098 .00k463 .82318 L0l432
.25034 -, 01714  -.00077 .00572 .85663 .03610
.19880 =.01620  -,00052 .00653 89115 02678
.13965 -.01462  ~-.00021 ,00732 . 92Lh8 .01698
.09339 -.01288  -.,00026 .00830 .95410 .0076k4
.06022 -.01116  =.00073 .00909 L9775 .00178
.03967 -.00970 .00163 . .01033 .99163  =,00516
.02583 -.00837 00276 .01161 .99988  -.00810
.01539 - -,0069k4 00464 .01340  1.00000 -,01725

15



.00

.10

.20

.30

.40

.50

. 60

.70

.80

.90
L.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2,00
2.10
2,20
2,30
2,40
2,50
2,60
2,70
2,80
2,90
3.00
3.10
3.20
3.30
3.40
3.50
3,60
3.70

* All dimensions are inches except

22,62
22,52
22,42
22,32
22,22
22,12
22,02
21.92
21,82
21.72
21.62
21.52
21.42
21.32
21,22

"21.12

21.02
20,92
20,82
20.72
20.62
20,52
20.42
20,32
20.22
20,12
20,02
19.92
19.82
19.72
19.62
19,52
19,42
19,32
19,22
19,12
19.02
18.92

TABLE 3.

Dia

3.036
3.036
3.035
3.035
3.035
3.034
3.033
3.032
3.032
3,030
3,029
3.028
3,026
3.025
3,023
3.021
3.019
3.017
3,015
3.013
3.010
3.008
3.005
3,002
2.999
2.996
2,993
2.989
2.986
2,982
2,979
2,975
2.971
2.967
2,962
2.958
2,953
2,949

- BODY DIMENSICNAL DATA

Ares

8.909
8.909
8.908
8§.907
8.905
8.903
8.900
8.896
8.892
8.888
3.883
8.878
8.872
8.865
8.858
3.850
8.842
8.834
8.825
§.815
8.805
8.79
8.783
8.771
8.759
8.746
8.733
8.719
8.705
8.690
8.675
8.659
8.643
8.626
8. 609
8,591
8.573
8.554

16

3.036
3.036
3.035
3.035
3.035
3.034
3.033
3.032
3.032
3.030
3.029
3.028
3,026
3.025
3.023
3.021
3.019
3.017
3.015
3.013
3.010
3.008
3.005
3.002
2.999
2.996
2,993
2,989
2,986
2,982
2,979
2,925
2,971
2,967
2.962
2,958
2.953
2,949

.000
.000
.000
.000
.000
.000
.000
.000
000
.000
.000
.000
.Q00
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.Q00

000

.000
.000
.000
.000
.000

Area, 1n2,,and ®, degrees

90,0
90,0
90.0
90.0
90.0
90,0
90.0
90,0
90.0
90,0
90.0
90.0
90.0
90,0
90.0
90,0
90.0
90.0
90.0
90.0
90,0 -
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90,0
90.0
90,0
$0.0
90.0
90,0
90.0
90.0
90.0
90,0



3,80
3,90
4,00
4,10
4.20
4,30
4,40
4.50
4,60
4,70
4,80
4,90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
5.90
6.00
6.10
6,20
6.30
6.40
6.50
6.60
5,70
6.80
6,90
7.00
7.10
7.20
7.30
7.40
7.50

TABLE 3. - BODY DIMENSIONAL DATA - Continued.

18.82
18,72
18.62
18.52
18,42
18,32
18.22
18.12
18.02
17.92
17.82
17.32
17.62
17.52
17.42

"17.32

17.22
17.12
17.02
16.92
16.82
16, 72
16.62
16.52
16.42
16.32
16,22
16.12
16.02
15.92
15.82
15.72
15.62
15.52
15,42
15.32
15.22
15.12

Dia

2,944
2.039
2.934
2.929
2.924
2.918
2.913
2,907
2,902
2.899
2.896
2.894
2.891
2.889
2,886
2.884
2.882
2.880
2.877
2.875
2.873
2.872
2,870
2.868
2.866
2.864

2,863

2.861
2.859
2,857
2.856
2.854
2,853
2,851
2,849
2.848
2,846
2,854

Area

8,535
8.515
8.495
8.474
8.452
8.431
8.400
8.386
8.362
8.338
8.314
8.289
B.264
8,239
8.212
8.186
8,158
8.131
8.103
8.074
8.045
8.016
7,986
7,955
7.924
7.893
7.861
7.829
7.796
7.763
7.729
7.695
7.660
7.625
7.590
7.554
7.518
7.481
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2.944
2,939
2.934
2.929
2.924
2.918
2,913
2,907
2,900
2.889
2.878
2,867
2.854
2.841
2.828
2,813
2.798
2,782
2,766
2,748
2,730
2.711
2,691
2,671
2,649
2.627
2.604
2.580
2,554
2,528
2.501
2,473
2.444
2,414

2,383
2.350
2.317
2,282

.000
.000
.000
.000
.000
.000
.000
. 000
059
. 119
. 160
199
.230
.262
.289
.318
1346
2372
.397
G423
. 448
LA74
.499
.523
. 547
.571
+596
. 619
. 642
) 665
. 689
.712
.736
.758

.781
.804
.827
.857

|

90.0
90.0
90.0
90.0
90.0
90.0
90,0
90.0
87.7
85.3
83.7
82.1
80.0
79.6
78.4
77.3
76.1
75.0
74,0
72,9
71.8
70.7
69,7
68.6
67.6
66,5
65.4
64,4
63.3
62.2
61.1
60.1
59.0
57.9
56.8
55.6
54.5
53.1



7.60
7.70
7.80
7.90
8.00
8,10
8.20

8.30
8.40

8.50
8.60

8.70

8.80
§.90
g.00
9.10
9.20
9.30
9,40
9.50
9.60
9.70
9.80
9.90
10.00
10,10
10.20
10.30
10,40
10.50
10.60
10.70
10,80
10,90
11,00
11,10
11.20
11,30

TABLE 3.

15.02
14,92
14,82
14.72
14,62
14.52
14,42

14,32
14,22

14,12
14.02
13.92
13.82
13.72
13.62
13.52
13.42
13,32
13,22
13.12
13,02
12.92
12,82
12,72
12,62
12,52
12.42
12,32
12,22
12,12
12,02
11,92
11.82
11.72
11,62
11.52
11.42
11.32

- BODY DIMENSIONAL DATA - Continued.

Dia

2,861
2.867
2,873
2,878
2,883
2,888
2.891

2.895
2,898

2,900
2,902
2.903
2,904
2.905

2,903

2.902
2,901
2.899
2.996
2.892
2.888
2.883
2.877
2.870
2.861
2,851
2.840
2,829
2,819
2,808
2.796
2,785
2.774
2,763

2,751

2,739
2.727
2,716

Area

18

7. 444
7.408

7.368

7.330
7.291
7.252
7.212

7.172
7.131

7.090
7.049
7.007
6.965
6,923
6.880
6.836
6.793
6.749
6. 704
6.659
6.614
6.568
6.522
6.476
6,429
6,382
6.335
6.287
6.239
6.191
6.142
6.093
6.044
5.994
5.944
5.893
5,843
5,793

2.245
2,207
2,168
2,127
2,085
2.040
1.994

1.946
1.895

1.843
1.787
1.729
1.668
1.603
1.534
1.461
1.383
1.298
1.207
1.106
.992
.863
. 707
.502
.000

.887
.915

. 943

.969
.996
1.022
1.047

1.072
1.096

1.120
1.143
i.166
1,189
1.211
1,232
1.254
1.275
1.296
1.316
1.336
1.356
1.376
1.394
1.413
1.431

51.7
50.3
49,0
47.7
46.3
44,9
43,6
42,2
40,8
39.4
38.0
36.6
35.0
33.5
3L.9
30,2
28.5
26,6
24.6
22.5
20.1
17.4
14,2
10.1

.0



TABLE 3. - BODY DIMERSTIONAL DATA - Contlnued.

L L X Dia Area
11.40 11.22 2,704 5,740
il1.50 1i.12 . 2,691 5.689
11,60 11.02 2.679 5,637
11.70 10.92 2,667 5.585
11,80 10.82 2,654 5.532
11,90 10.72 2,641 5,480
12,00 10.62 2,629 5,427
12,10 10.52 2,616 5.373
12,20 10.42 2,603 5.320
12,30 10.32 2,589 5.266
12,40 10,22 2,576 5,212
12,50 10,12 2,563 5.158
12,60  10.02 2,549 5.103
12.70 9,92 2.535 5.048
12.80 9,82 2,521 4,993
12,90 9.72 2.507 4.938
13.00 9,62 2.49 4,883
13.10 9,52 2,479 4,827
13.20 9,42 2,465 4.771
13,30 9,32 2,450 &,715
13.40 9,22 2,436 4,659
13.50 9,12 2,421 4,602
13.60 9,02 2,406 4.546
13,70 . 8.92 2,391 4,489
13.80 8.82 2,375 4,432
13.90 8,72 2,360 4,374
14.00 8,62 2,345 4,317
14.10 8,52 2,329 4,260
14,20 8.42 2,313 4,202
14,30 8.32 2,297 4,144
14,40 8.22 2,281 4,086
14,50 8.12 2,265 4,028
14,60 8.02 2,248 3,870
14,70 7.92 2,232 . 3,912
14.80 7.82 2,215 3.853
14.90 - 7.72 2,198 3.795
15.00 7,62 2,181 3.736
15.10 7,52 2,164 3.677
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TABLE 3. - BODY DIMENSTONAL DATA - Continued.

L b4 Dia Area
15,20 7.42 2,146 3.619
15.30 7.32 2,129 3,560
15,40 7.22 2,111 3,501
15,50 7.12 2,093 3.442
15,60 7.02 2,075 3,383
15.70 6.92 2,057 3.324
15,80 6,82 2.039 3,265
15.90 6,72 2.020 3,206
16.00 6,62 2,002 3.147
16.10 6.52 1.983 3,088
16,20 6,42 1,964 3.029
16,30 6.32 1.944 2,970
16.40 6.22 1.925 2.911
16,50 6,12 1.905 2,852
16.60 6.02 1.886 2,793
16.70 5.92 1.866 2,734
16,80 5,82 1.845 2.675
16,90 5,72 1.825 2.616
17,00 5.82 1,805 2.558
17.10 5.52 1,784 2,499
17.20 5.42 1,763 2.441
17.30 5.32 1,742 2,382
17.40 5,22 1.720 2,324
17.50 5,12 1.699 2,266
17.60 5,02 1.677 2,208
17.70 4,92 1,655 2,151
17.80 4.82 1.631 2,093
17.60 4,72 1,618 2,038
18.00 4,62 1.587 1.979
18.10 4,52 1.564 1,922
18.20 4 .42 1,541 i 1,866
18,30 4,32 1.518 1,809
18,40 4,22 1.494 1.753
18.50 4,12 1.470 1.697
18.60 4,02 1.446 1.642
18,70 3.92 1,421 1.587
18.80 3.82 1.397 1.532
18.90 3,72 1.372 1.478

20



TABLE 3. - BODY DIMENSIONAL DATA - Concluded.

L X DMa Areas
19,00 3.62 1,346 1.424
19,10 3.52 1,321 1.370
19.20 3.42 1,295 1.317
19,30 3.32 1,269 1.264
19,40 3.22 1,242 1.212
19.50 3.12 1,215 1.160
19,60 3.02 1,188 1.108
19.70 2,92 1.160 1,057
19.80 2,82 1.132 1.007
19.90 2,72 1,104 .957
20.00 2.62 1.075 , 908
20.10 2,52 1.046 .860
20,20 | 2,42 1.017 .812
20,30 2,32 .987 .765
20.40 2,22 +956 .718
20.50 2,12 926 .673
20,60 2,02 . 894 .628
20,70 1.92 .862 .584
20,80 1.82 .830 .541
20.90 1.72 . 797 .499
21.00 1.62 . 763 457
23,10 1.52 .729 417
21,20 L.42 694 .378
21,30 1.32 .658 +340
21.40 1,22 «621 .303
21,50 1.12 .583 2267
21,60 1.02 +545 .233
21.70 .92 .505  .200
21.80 .82 64 .169
21.90 I 422 « 140
22,00 .62 .378 112
22,10 .52 .332 086
22,20 42 .283 .063
22.30 .32 231 042
22,40 .22 »175 024
22,50 .12 111 010
22.60 .02 .029 .001
22,62 .00 .000 .000

21



cc

TABIE 4, - TEST CONDITIONS

Configuration| A Re/ 106 R Mach Numbers

deg. per ft. 0.601 0.70 | 0.80 0.95 0.98 1.05011.10] 1.154 1.20| 1.30 1.40
Wl FO B 0 6 x X x

L5 6 X X X x X

50 6 x x x x x x
Wy FO B 60 6 X b X % x x
Wy Fy B 0 L X X X

L5 4 X X X X x X x

50 L X X X X x X X
W, Fy B 60 Y % X X x X X
W,-l' FO B ] 6 X X b4

L5 S X X X x X X

50 6 X X X X x x
Wh FO B 60 6 X X X X X X x




Figure

TABLE 5. -~ INDEX OF DATA FIGURES

Title
Effect of wing airfoil section for an oblique
wing angle of O degrees.

Effect of wing airfoil section for an obligue
wing angle of 45 degrees.

Effect of wing airfoil section for an obligue
wing angle of 50 degrees.

Effect of wing airfoil section for an oblique
wing angle of 60 degrees.
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Note:

1. Positive directions of force coefficients,
moment coefficients, and angles are
indicated by arrows

Cq /CD/ ‘
Bl / T

Cr,

Figure 1l.- Axis systems.



Note: A1l dimensions are in
inches except as noted

~A =0

N N
A= L45° |
LN |
A= 60°\\\ \\
‘ ) \§§§§§ Wing pivot pt.
\\\ / at 0.4 eroot
.00 N .
= ==

—

=
3.0k .
Al RO
Wing | \\
X e
0.25 chord—"
-
B .00 | 41:2.1;&

(a) Model drawing

Figure 2.- Oblique-wing/body model details and photograph.
25



- |

30.00

L= Span

Wing pivot point
(0.4 epoot)

93

J“Y'UP exaggerated for clarity)

Note: All dimensions are in
inches except as noted

Base line (curvature is

(b) Wing planform and base line curvature

Figure 2.- Continued.



Lz

)
Y]
A
-
o

1 ni
1.743 \\\\\§® "“‘j;
I .

Note: See table 3 for body-section
dimensional details. Section
taken at L = 8.10

A1l dimensions are in inches,
angles are in degrees

+——Diam

Section A-A
(¢} Body dimensional daté

Figure 2.- Continued.



/r—Camber line

—_— _____— ey
N SN -
t \Chord line
Z-Lo
- [ -
X t " Camber Z-Up Z-1o
[ < c C c

.001 01203 .00008 .00609 -. 00594
.010 .03394 .00078 01775 -.01619
.025 .0LB8LY .00195 02619 -.02230
.050 .06119 .00389 ot -.02671
.075 .06891 00582 .ohopT -. 02864
. 100 LO7LL46 00772 .0LLg5 -.02951
. 150 .08250 L011hY L05269 -.02981
200 .08852 .01498 .05924 -. 02928
. 300 . 09689 .02129 06974 -.02715
400 < 10000 02621 07621 -. 02379
. 500 .096L7 . 02925 07749 -.01899
. 600 .08560 02995 07275 -.01285
LT00 06796 .02785 06182 -.00613
. 80O .04568 02246 L04531 -.00038 -
900 02255 L01334 02461 .00207

1.000 .00400 .00000 .00200 -, 00200

(d) ' ing section drawing and tabulated airfoil

number 1, Wi

Figure 2.« Continued,

section data for wing




(e) Photograph of the model in the Ames 1l- by ll-Foot Wind Tunnel, A = 6C°

Figure 2, - Concluded.



Camber line

4
L8]
|

(a) Wing mumber 2, Wo
(see table 2 for section coordinates)

Chord line

-1
Q
]

(v) Wing number k4, Wy
(see table 2 for section coordinates)

Figure 3;- Wing-section drawings.

30



DATA
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wE

CL

LIFT COEFFICIENT.

T -

DATA SET BYMBOL  CONFIGURATION DESCRIPTION BETA LAMEDA RN/L
L1AEGDS) g wi FO B 0,000 p.00n 6,000
{1AEQ4D) we FO B 6,000 0,000 6,000
t1AaE0E8) O w4 FO B 0.000 0,000 6.000
1.8 T 7 LI T L B T ™ TT L |
E -
4 -
1.4

1.0 (///9 A N -
0.8 C/f/ﬂ//m///S:::;/ E
0.6 cf/J/ pr;//;ﬁ// ?
0.4 ﬂ{//?g/// z/i;::/ﬁ —
t—— //f/ ) 3
0.0 :_ q a(l// :
-0 21: /// Z

27 4 :
-0.47 A//// :
B S e - B (N Ty

ANGLE OF ATTACK. ALPHA. DEGREES

FIBURE 4 EFFECT OF WING AIRFOIL SECTION FOR AN GBLIQUE WING ANGLE OF 0 DEGREE
(AIMACH = .80 PAGE



CLM
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PITCHING MOMENT COEFFICIENT.

DATA SETYT S8YMBOL CONF1GURATION DESCRIFPTION BETA LANMBDA RM/L

«1AEQD3) g Wi FO B 0.000 0,000 6.000
(1AED40) w2 FO B 0.o000 0,000 6,000
(1AEDES) & w4 FO B a.000 0,000 €.000
925"' T r rr r 1.1 71571571 ™r—Tr—tr . r1r 1 5.rr{7r.v1 T tr 1 f 7 7 1
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F >

ORAG COEFFICIENT.CD

DATA BET BYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L .

(1AEDO3 ) Eg Wi FO B 0,000 0,000 6.000
{1AED4D} wz FO B 0,000 0.000 6,000

(1AEDE3Y O W4 FO B D.000 G000 €.000
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SIDE FORCE COEFFICIENT, CY

DATA SET aYMBOL  CONFIGURATION DESCRIPTION BETA LAMBBA  RN/L

(1AEDO3) Wi FO B 0.000 0,000 6.000
(1AED40) w2 FO 8 0,000 0,000 6.000
(1AE0685) & We FO B o,000 0,000 6,000
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(BOOY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DAYA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

({1AEDDS ) Wt FO B 0,000 0,000 &.000

(1acass) O wa ro 8:008 Go.oos  e.ooo
N7 S IS IS I I I I I A I I
. 003 E i
.002 + i
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(BODY AXIS)

23

ROLLING MOGMENT COEFFICIENT. CBL

DATA BET BYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
(1AEODD ) Wi FO B 0.000 0.0od 6.000
{1AED4D) w2 FO B 0,000 0.000 €.000

(1AEDE3) L] w4 FO B 0.000 0.000 6.000
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L/D

EE

LIFT/DRAG RATI10.

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
{1AEDO3 ) 9 Wi FO B 0,000 0,000 6,000

(1AEDAG) w2 FO B o.o0no 0.000 8,000
(1AEO85) O W4 FO B 0.000 Q,000 6,000
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LIFT COEFFICIENT, CL

DATA SET 8YMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

{EZAEDDY ) R w1 FO B 0,000 0,000 6.000
(ZAEQ39) w2 FO B 0,000 a.000 4.000
0,000 0,000 6.000

(2AEDE3) & W4 FO B
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e
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FIGURE 4 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 0 DEGREE
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LAMBDA
0,000

RN/L
6,000
4,000
5,000

BETA
0,000

CONFIGURATION DESCRIPTION
Wi FO B
w2 FO B
w4 FO B

DATA SET 8YMBOL
(BAEQO3 ) Eg
{BAED39)
(ZAEDBS) O

0,000
0,000

0,000
0,000

PITCHING MOMENT COEFFICIENT. CLM

23T

1. 1.4 3

.20 1

1 11
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.10 1

.05 1

L1 b1

.00 +

| I |

-.057

o
7.

P

'y A i

= 25 -‘_é. —

(AIMACH

3

e

70

5

A
ANGLE OF ATTACK,

FIGURE 4 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 0 DEGREE

e

4
ALPHA,

e
DEGREES

g —

1

-

PAGE

it

[y

9



/77

DRAG COEFFICIENT.CD

DATA SET SYMBOL CONFIGURATION DESCRISTICN BETA LAMBDA RN/L

(BAEODS) Eg WL FO 8 0,000 0.000 6.000
(2AED3S) W2 FD B o.,000 ©,000 4,000
(2aE063)Y ¢ w4 FO B 0.000 0,000 &.000
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FORCE COEFFICIENT.,

SIDE

DATA SET 3YMBOL CONFIGURATION DESCRIFTION BETA LAMBDA  RN/L

(ZAEQDS) wi FO B 0.000 D.000 6.000
(EAED3D) w2z FO B 0,000 D.000 4,000
(2AEC0ES) ¢ Wi FO B 0,000 0,000 €,000
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(BODY AXIS)

EF

YAWING MOMENT COEFFICIENT. CYN

DATA SET SYMBOL CONFIGURATION DESCRIFPTION BETA LAMBDA  RN/L

(Z2AEDOY) Wi FO B h 0,000 0,000 8,000
(2AED39) W2 FO B 0,000 o.04a0 4,000
(EAEOE5) O W4 FO B 0.000 0.000 6,000
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(BODY AXIS)

A

ROLLING MOMENT COEFFICIENT., CBL

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
{2AEDDY) Wt FO B 0,000 0.000 6,000

{ZAED39) Eg w2z FO 8 0.000 0,000 4.000
(2AE0685) & w4 FO B 0,000 0.000 6,000
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L/0

LIFT/DRAG RATIO,

Wi FD B
Wz FO B
wd FO B

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(BAEDDS )
(ZAED3S)
t2AEDSS)Y OO

RN/L
&,000
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0.000

BETA
0,000
0.000
0,.noun

4,000
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CL

LIFT COEFFICIENT,

DATA BAET SYMBOL
(3AEOQO3 )
{3AECIY )
(3AEDES)

R

<

CONFIGURATION DESCRIPTION

BETA
0,000
0,000
0,000

LAMBDA RN/L
0,000 8,000
0.000 4,000
0,000 &.000

1.6 T

1.4

I

1'2 N

1

1.0 7
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PITCHING MOMENT CDEFFICIENT,

DATA SET 8YMBOL  CONFIGURATION DESCRIFPTION BETA LAMBDA  RNM/L

{3AEO0D3) 8 Wi FO B 0,000 0,000 6,000
{3AEDDI9) weZ FO 8 0,000 0,000 4,000

{SAEOGS ) e W4 FO B 0,000 D.000 6,000
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DRAG COEFFICIENT,CD

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(3AEDO3) Q
(3AE03S)
(34g085) O

wi FO-8B 0,000 0.000 6,000
w2 FO B 0,000 0,000 4,000
w4 FO B 0,000 o0.000 &.000

.22

.20 1

.18 1

.16 7

.14 1

121
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.08 1

al® d

A\ iV

.06

rd

.04 1

—=—

4

\ 1
L

N A
N

.02 1

NN

N
N —

.00 57—

-6 — 4 - 0 2 3 6
ANGLE OF ATTACK. ALPHA, DEGREES

S

o

!

—

1

=

14

FIGURE 4 EFFECT OF WING AIRFOIL SECTIGN FOR AN GBLIQUE WING ANGLE OF 0 DEGREE

{AIMACH

= .80

PAGE

17



L7

SIDE FORCE COEFFICIENT, CY

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(3AEDO3) Q Wt FO 8 0,000 0,000 6.0600
{3AED39) wWe FO B 0.000 0,000 4.000
{3AEDSS ) O w4 FOOB 0,000 0.000 6.000
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(BOOY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(3AEOO3) w1 FG 8 0.000 0.000 €.000
(3AED39) w2z FO B n,noo 0,000 4,000
(34E088) < W4 FO B 0,000 0.000 6,000
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(BODY AXIS)

CBL

s

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAKBDA  RN/L

{3AEDDS) w1 FD B 0,000 n.000 6.000
(3AEQ39) w2 FO B 0.000 0.008 4,000
(3AEQE5) W4 FO B o0.000 0.000 €.000
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L/0

s

LIFT/CRAG RATIO,

DATA SET SYMBOL CONFIGURATION DESCRIFPTION BETA LAMBDA  RN/L
{3AEDD3) Q Wi FO B 0.000 0.000 6,000
(SAED39) w2 FO B 0,000 0.000 4,000
{3AEDE5) < W4 FO B pD.000 0,000 6,000
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DATA SET SYMBCL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

T (RAEDOS) Wi FO B 0.000 45,000 €,000

CL

&Y

" LIFT COEFFICIENT,

LZAEDAL) w2 FO 0,000 45,000 4,000
{2AEDSS) O w4 FO B 0.000 45,000 6,000

1.4 7 ]

1.2 T -

1-0. )

0.8 1

0.6 r o b ]
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FIGURE 5 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 45 DEGREES
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A

PITCHING MOMENT COEFFICIENT. CLM

DATA BET 3vYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

:::Egs:; :; :g g 0,000 45,000 6.000
0,000 45,000 4,000
tzaEDse) ¢ w4 FD B 0,000 45,000 6,000
.25 T LI LE | L T T T L | T 1T T T L |
.20

1111

.15: /
.10 ///

.05 1
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DRAG COEFFICIENT.CD

RATA SET SYMDOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
(2AEDO05) Wi FD B 0,000 45,000 6,000
(ZAEO41 ) Wz FO B 0.000 45,000 4,000

(ZAEOS8) ( w4 FO B . D.000 45,000 6,000

¥ LR LI L . L LA )
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SIDE FORCE COEFFICIENT., CY

DATA BET AYMBOL CONFIGURATION DESCRIPTION BETA LAMBEA RN/L

(ZAEQOS } Q w1 FO B C,000 45.000 6.000
(ZAEO41) w2z FO B 0.000 45,000 4,000
(2AEDEE) ¢ w4 FO B 0.000 45.000 6,000
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A

(BOBY AXIS)

YAWING MOMENT COEFFICIENT, CYN

. 004

. 003

. 002

. 001

. 000

-.001 1
-. 002 E
-.003 %
-. 004 f
- 005 ¢
-.ousf
-.ooz_:
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(BOOY AXIS)

CBL

A5

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(2AEDDS) Wi FO B 0,000 45,000 6.000
{BAED41) w2 FD B 0,000 45,000 4,000
(ZAEDSEY < wa FO B 0,000 45,000 6,000
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LIFT/0RAG RATIO. L/D

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBOA RN/L

{ZAECON) Q w1 FO B 0,000 45,000 &.000
{2AED41 ) w2 FO B 0,000 43,000 4.000

(2AEGE8) ¢ W4 FO B n.0o0 45,000 6,000
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CcL

LIFT COEFFICIENT,

DATA SET 8SYMBOL
(3AEDOS)
(SAED41)
(3AE088) O

CONFIGURATION DESCRIPTION
Wi FO B
w2z FO B
wa FO B

BETA LAMBDA RN/L
0,000 45,000 &.000
0,000 45 .000 4,000
0,000 45.000 6,000

1.6 T

1.4 1

1.2 7

1.0t

0.8 4

0.6 1

0.4 1

0.2 1

0.0 7
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P S

~0.§+5——

i

7

>t

oz
ANGLE OF ATTACK,

4.
ALPHA,

e

DEGREES

g

1

0

1

et

T

4

FIGURE 5 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 45 DEGREES

(AIMACH

PAGE

29



9
PITCHING MOGMENT COEFFICIENT. CLM

OATA SET BYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{3AEDOS) E} Wi FO B p.oon 45,000 6,000
(3AFD41) W2 FO B 0,000 45,000 4,000
(3AEO88) > W4 FO B 0.000  45.000 €.000
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DRAG COEFFICIENT.CD

DATA BET SYMBOL CONF IGURATION DERCRIPTION BETA LAMBDA RN/L
(3AEQD3) Wi FO B o.000 45,000 6,000

(3aE0se) O wa FU B 5:056 43.000  s.000
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.20 1 — ]
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L2874

SIDE FORCE COEFFICIENT,

DATA BET SYMBOL  CONFIGURATION DESCRIPTICN BETA LAMBDA  RN/L

{3AEDOS) Wi FO B 0.000 45,000 §.000
L3AEDS1) w2 FO B 0,000 45,000 4,000
(3AE9681 ¢ W4 FO B 0,000 45,000 6,000

T rrrr—rrrer-rrrer T 1T o fF oy 1 b =TT T 7
.035 T T T

. 030
. 025 1
.020 1
.015 ¢ 2

.010 ; Lﬁﬁﬁa“ﬂ\e —
.005 §
.000 1 N S PPeaCa —ja\\

-. 005 E — N\

~.010 % <

-. 015 é , gQQ

- 020 1 -Q\
-.025 % Q§e
- N\

-. 030 E \\A

gras oo b npa b et ot be gy pdppo b b va oo onbrg b koo i ivongdpnopbrnyepbptilialle I AEEANANE

—.|.'Il3'5E G2
-.040 ¢
-.045
-.050 %
..,055_'8-:- e S I S S (UL

ANGLE OF ATTACK. ALPHA, DEGREES

FIGURE 5 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 45 DEGREES
(AJMACH = .80 N . PAGE 32



#9
CYN (BODY AXIS)

YAWING MOMENT COEFFICIENT,

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(3AEDNDS) wi FO B n.000 45,000 6,000
{3AED41) w2 FO B 0,000 45,000 4,000
(sacoss) & w4 FO B 0,000 45.000 6,000
.004 LM B | —rrrrr T T r | e B G Rt BN BN | ™~TrTr1 T 1T 1 31 L
. 003 1 , &\\\3 .
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M
.002 1 X -
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{BODY AXI1S)

=7

ROLLING MOMENT COEFFICIENT. CBL

DATA SET SYWBOL  CONFI1GURATION DESCRIPTION BETA LAMBDA RN/L

{3AEDD3) Eg WL FO B 0.000 45,000 6,000
{SAED4L ) w2 FO B 0,000 45,000 4,000
(34E086) O W4 FO B 0.0o0c 45,000 6,000
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LIFT/DRAG RATIO,

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{3AEDOS) Wi FO B 06,000 45,000 6,000
(SAEO41) w2 FO B o,a00 45,000 4,000
(3Ac088) O w4 FO B 0.000 45,000 6,000
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CL

LIFT COEFFICIENT,

DATA SET SYMBOL
(4AEDOS ) @
(4AEDAYL)

taactEs) O

COMFIGURATION DESCRIPTION

BETA
0,000
o.000
0,000

LAMBDA  RW/L

45,000 6.000
45,000 4,000
45,000 &.000

1.4 7

1.2 7

1.0 7
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PITCHING MOMENT COEFFICIENT,

OATA BET SYMROL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(4AEDOS ) g Wi FO B 0,000 45,000 6,000
(4AED41) we FO B 0,000 45,000 4,000
(4AE0G68) ¢ w4 FO B 0,000 45,000 6,000
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DRAG COEFFICIENT.CO

DATA BET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
L4AE003 ) Wi FO B 0,000 45,000 6,000

(AAED4 } Q w2 FO B 0.000 45,000 4,000
(4AEDREB) ¢ W& FD B 0,000 45,000 6,000
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Cy

Cle
SIDE FORCE COEFFICIENT,

DATA BET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

L4AEDDS ) wi FO B 0,000 45,000 6.000
(theoss) O waroB : 8.000 43.000 8,600
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(BODY AXIS)

CYN

/v

YAWING MOMENT COEFFICIENT.,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBOA  RN/L

{4AEDQDS) 9 Wi FO B8 0,000 45,000 4.000
4.000

(4AED4L ) w2 FO B 0.000 45,D00
{(arEOS6) O WA FD B 0.000 45,000 €,000
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(BODY AXIS)

R4

ROLLING MOMENT COEFFICIENT. CBL

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(4AEDOS ) Wi FO B 0,000 45,000 6.000
(4AEDAY ) w2 FO B 0,000 43,000 4,000
(4AEO068) ¢ wa FO B 0.000 43,000 &.000
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L/0

LIFT/DRAG RATIO,.

DATA SET SYMBOL CONFIGURATION DESCRIFTICN BETA LAMBDA  RN/L

(S4AEQOS ) wi fO B 0,000 45,000 s,000
(4AEC41) w2 FO B 0,000 43%.000 4,000
{4AEDS8) O W4 FO B bD.oon 4%,000 6,000
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CL

LIFT

COEFFICIENT,

OATA BET SYMBOL

{3AEQDS )
{3AED41)
{SAEDGS)

1.

-0.
"0.

-o,s_il—s-

R

©

Wi FO B
w2 FO B .
w4 FO B

CONFIGURATION DESCRIPTION

BETA
0.0n0
0,000
0.000

LAMBDA
45,000
45,000
45,000

RN/L
6.000
4,000
6.000
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CLM

S

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION : BETA LAMBDA  RN/L

(SAEDOS ) Wi FO B 0,000 45,000  6.000
{3AET41) w2 FO B . 0.000 45,000 4,000
(5AECE8) & w4 FO B D,DDC 48,000 6.000
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DRAG COEFFICIENT.CD

DATA AET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{SAEDDS) Wi FO B 0,000 45,000 6,000
{BAED41) w2 FO B 0,000 45.000 4.000
{3AEOGS) le] W4 FO B 6.000 45,000 6.000
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£ 2

DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA LAMBDA RN/L

e R w
0,000 45,000 4,000
(3AED88) & w4 FO B 0,000 45,000 6,000
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(BODY AX1S)

CYN

-4

YAWING MOMENT COEFFICIENT,

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
({SAEDOS ) Wi FO B 0.000 45,000 6,000

{SAED41 ) w2 FO B 0,000 45,000 4,000
(SAEDSS} O w4 FO B 0,000 45,000 6.000
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(BODY AXIS)

4L

ROLLING MOMENT COEFFICIENT, CBL

OATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{3AFODS) 8 wi FO B 0.000 45,000 &.000
{SAEO41} we FD B 0,000 45,000 4,000
(SAEDas) O W4 FO B 0,000 45,000 6,000
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LIFT/ORAG RATIO. L/D

DATA BET S3YMBOL CONFIGURATION DESCRIPTION BETA LAMBOA  RN/L

(SAEUDS) 9 Wi FO B 0,000 45,000 s.000
(SAED41) w2 FO B 0,000 45,000 4,000
(SAEO06S8) ¢ W4 FO B 0.000 45,000 6,000
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LIFT COEFFICIENT,

DATA BET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
LBAEDDS) Wi FO B 0,000 45,000 6,000

(8AEO&1) Q Wz FO B 0,000 45,000 4,000
(GAECES) () w4 FO B 0,000 45,000 6.000
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CLM

A

PITCHING MOMENT COEFFICIENT.,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{8AEDDS) Eg wi FO B 0,000 45.0006 6,000
{8AED41 ) w2 FO B 0.000 4%,000 4,000
(8AEDS8)Y O W4 FO B 0,000 45,000 6,000
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DRAG COEFFICIENT.CD

DATA SET SYMBOL  CONFIGURATION DESCRIPTION . BETA LAMBDA  RN/L

e Qe som s e
(SAEDS6} < W4 FO B 0.000 45.000  6.000
2 T T e T T — ——
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SIDE FORCE COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBOA  RN/L
(8AEDDS) wi FO B 0,000 45.000  &,000
(BAEO4L) w2 FO B 0,000 45.000 4,000
(8AEDES) > W4 FO B 0,000 45.000 6,000
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o8
CYN (BODY AXIS)

YAWING MOMENT COEFFICIENT,

DATA SET S8YMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{8AEDDS } Q - W1 FO B 0.000 45.000  6.000
{SAEO41) w2 FO B 0.000 45,000 4,000
(saE08s) & w4 FO B 0.000 45,000  6.000

.004 T LA LA B LI L T T ; ]

.003 § -
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(BODY AXIS)

CBL

74

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(BAEODS ) Wi FO B 0,000 45,000 e.000

{SAEDA1) w2z FO B 0,000 45,000 4 .000

(8AF0e8) > w4 FO B 0,000 45,000  6.000
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L/0

¢

LIFT/DRAG RATIO.,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RM/L
(SAEODS) Eg Wi FO B o,000 45,000 6,000
(BAED41) W2 FO B 0.000 45,000 4,000
tsaEDss) O W4 FO B 0,000 45,000 6,000
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cL

B8

LIFT COEFFICIENT,

DATA SET SYMBOL CONF1GURATION DESCRIPTION BETA LAMBDA RN/L

(3AEDOT) 9 Wi FoB 0.000 50,000 4,000
(SAED4Z) w2 FD B 0,000 SD.0GO 4,000
(3AE0e8) O W4 FO B _ 0,000 50,000 6,000

1.8 LI . —r 1 ] 1T T 7T L G 4 LB S § TTT T 7T T 1 LR A | L

1.4 1
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 50 DEGREES
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£8

PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(3AEDOT ) Eg

(3AEQ42)

(3AEN8) O

wi FO B
w2 FO B
W4 FD B

LAMBDA
50,000
50,000
50,000

BETA
0.000
0,000
0,000

RN/L

6,000
4,000
6,000

.25

.20 1

/

.15 F

107

.05 1
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06

DRAG COEFFICIENT,COD

DATA SET S8YMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(3Ag007) Q w1 FO B 0,000 S0.000 ¢, 000
(3AEC42) w2 FO B 0.000 50,000 4,000
(3AEDERY & w4 FO B 0,000 50,000 &6.000

.22LIIT L | rrrrJo, . rJjrrr.rrr1 T T ™17 L e |
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.18 1 .
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/&

SIDE FORCE COEFFICIENT, CY

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(3AEQOYT) Wi FO B 0.000 50,000 6.000
(3AEQ4Z) w2 FoO B 0.000 50,000 4,000
{IAEOSL Y < W4 FDO B 0.000 50,000 €.000
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(BOOY AXIS)

YAWING MOMENT COEFFICIENT, CYN

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

G B omn B oo o

(3aEDBEY O W4 FO B 0,000 50,000 6.000
811 S L L B SO oL s S L BN B S S o
.003 ﬁk\2\ ‘ f
\\‘ 3
.002 1 oy .
| N E
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CBL (BODY AX1S)

ROLLING MOMENT COEFFICIENT.

DATA SET SYMBOL CONFIGURATICON DESCRIPTION BETA LAMBDA  RN/L
(3AED0DT) wi FO 8 0.000 50,000 6,000
(3AED42) w2 FO B 0,000 s0.000 4,000

(3AE088) ¢ wa FO B 0,000 50,000 6.000
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L/D

#b

LIFT/DRAG RATIQ,.

DATA SET SYMBOL CONFIGURATION DTSCRIPTION BETA LAMBDA RN/L

(3AEDDT) Wi FO B 0.0D00 50,000 €,000
(3AEC42) w2 FO 8 o.000 50,000 4,000
(3AE088) {3 w4 FD B n.o000 50,000 6,000
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S&

Cy

=t

CL

LIFT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

L4AEDDT ) w1 FO B 0,000 50,000 6,000
(4AEDaZ ) wez FO B 0.000 50,000 4,000
(4ACDGH ) O Wi FO B 0,000 50,000 6.000
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CLM

24

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

{4AEDOT) Wi FO B 0,000 50.000 6,000
(4AED42) w2 FO B 0,000 50,000 4.000
{4AEDER) 0 w4 FO B 0,000 50,000 6,000
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<4

ORAG COEFFICIENT.CD

DATA SET sYMBOL
(AAEDOT )
(4AEG42)
(4AECBB) O

CONFIGURATION DESCRIPTION

Wi FO B
w2 FO B
W4 FO B

BETA

0.000
0.000
0.900

LAMBDA
50,000
50,000
50,000

RN/L
8,000
4,000
6,000
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cYy

B4

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(4AEDOT) g Wi FO B 6.000 50,000 8,000
(4AEDAZ) w2 FO B 0,000 50,000 4,000
(4AEDSB8Y ¢ w4 FO B 0.00C 50,000  6.000
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(AIMACH = .95 PAGE 67



(BODY AXIS)

CYN

5

YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA LAMBDA  RN/L

{AAEDOY) g Wi FO B 0,000 50.000 €.000

{4AED42 ) W2z FO B 0.000 50,000 4,000

{4AEDS8 0 W4 FO B 0,000 50,000 €.000
.004 T T T T T T T T T T T T T Ty L | ™11 ™77 T L AL B
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(BODY AXIS)

ocy

ROLLING MOMENT COEFFICIENT, CBL

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/
{4AE0OT) Eg Wi FO B 0.0o0o 50,000 6,000

N

-.002 7T //Y,f

e 004 5 g
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72/

L/D

LIFT/DRAG RATIO,

DATA SET SYMHOL  CONFIGURATION DESCRIPTION

(4AEODT)
(4AEDaE)
(4AEDEB) O

Wi FO B
w2z FO B
w4 FO B

BETA

0,000
0,000
0,000

LAMBDA
50,000
50.000
50,000

RN/L
6,000
4,000
6,000
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“To/

CL

LIFT COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

o.ono 50,000 8,000
0,000 50,000 4,000
0.000 50,000 6,000

(SAEQD?) Q wi FO B
(SAED42) w2z f0 B
(saE0eR) &  wa FO B
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES

(AIJMACH = .98

PAGE

71



£es
PITCHING MOMENT COEFFICIENT. CLM

DATA SET 8YMBOL  CONFIGURATION DESCRIPTION BETA LAMBEDA  RN/L

(SAEODT) Q wi FO- B 0,000 50,0060 6.000
{5AED42) w2 FO § 0,00¢ 50.000 4,800
(saE068) O w4 FO B 0.000 80,000 8,000
.25 ) 1 § ¥ L] T 1 ] Lj 1§ L) L] L T L L ) L} L L L T L) T ¥ T ) L L § I ¥ ¥ L] T
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A0/
DRAG COEFFICIENT.CD

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

{SAEDUT) Q Wi FO 8B D.000 50,000 6,000
(SAER4E) w2 FO B D,000 50,000 4,000
(3AEDs8Y & W4 FO B 0,000 0,000 6,000

T L
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Cy

S/

SIOE FORCE COEFFICIENT,

DATA SET SYMBOL CONF1GURATION DESCRIPTION BETA LAMBDA  RN/L

{SAEDOT} wi FO B 0,000 50.000 6,000
{SAED42} w2 FO B 0,000 50.000 4,000
(3AE068) ¢ w4 FDO B ’ o.000 50,000 6.000
.035:ll! 1T 1 T 17 T 7 ] 15 7§50 Tt LA L f——
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(BADY AXIS)

7o/

YAWING MOMENT COEFFICIENT. CYN

DATA BET SYMBOL CONFIGURATION DESCRIRTIOR BETA LAMBDA  RN/L

(SAEDOQT) wi FO B 0,000 50,000 6.000
(SAEO4Z2) w2 FO B 0,000 50,000 4,000
(sAEDE8) w4 FO B 0,000 50,000 6,000
.004 ™17 rrr-T r o rr1I T—TT ™7 7T TTT ™17 T r 11
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Lor
CBL (BODY AXIS)

ROLLING MOMENT COEFFICIENT.

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RNsL
{SAEDOT) wt FO B g.000 50,000 6,000

{SAED42) 9 we FO B ) 0.0D0 50,000 4.000
(5AE0E8) ¢ w4 FO B a,000 50,600 6.000
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B/

L/O

LIFT/CRAG RATIO.

DATA SET SYMBOL CONFIGURATION DESCRIPTION

{SAEDD?) E; Wi FO B
{SAED42) w2 FO B
(sAEDSB)Y & w4 FO B

BETA LAMBDA RN/L
0,000 50,000 8,000
p.000 50,000 4,000
0,000 530,000 6,000
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CL

s/
LIFT COEFFICIENT,

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
LTAEQOT) Wi FO B 0.000 S50.000 6,000
{TAC042) w2 FO B 0.000 50,000 4,000

(TAEDS8) & W4 FO B v.000 50,000 6,000
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CLM

cr/
PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
{TAEDDT) 9 Wi FO B 0,000 50.000 4,000

(TAEDAZ) w2 FO B ¢.0n0 50,000 4,000
(7AEDE8) ¢ Wi FO B 0.000 50,000 6.000
25 T L 1 1 1 L] L] L] T L] T L] L L] T LI 1 T L Li L) L} T ¥ L] ¥ ¥ ¥ L] L) ¥ T )
L4 —
_
4
-
L
.20 .
L
-
L -
W15 7T .

.10 4

o

.00 1

—-05:- o g—

| | ]
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- 157

".20 :
L

- 25 Hg———g—— oy T . 8‘._‘10 VR
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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/17
DRAG COEFFICIENT.CD

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
{ TAEDD?) E? Wi FO B D000 30,000 6.000
0.000 50,000 4.000

{TAED42) w2 FO B
{7AE0B8) ¢ w4 FO B 0,000 50,000 6.000

.22 .' L LI | LI 1 1 LI S T 1 L s | ™ T T
.20 1
.18 1
.16 1 i
.14 : -
12 4 ]
.10 1 ]
- ;
.08 1
os: o\ /P :
. [ \ % - -
04 1 é%§\ a”/,//A ‘
. [ \:. o éﬁ/ "
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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s/

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

LTAEQOD?Y) Wi FO B 0,000 50.000 4,000
(TaEnga) O va FO B 3:000 20,000 6,000
035 T T T T T T T
.030 &
. 025 1
.020 +
.015 ¢
010 =g

Cy

T
/
I/

.005 1 2
.000 + R
-. 005§ s N

\:\"A

"‘-010 r EJ\" 13
-.015 \:\5\\

-.020 % 5

025 %
-.030 §
- 035 §
-.040 §
-, 045
-.050
-. 055 45

topbeopr dapra dasnw ooty upadyppptayen 1o v tan s it pRpanadrrarlnnirarsnitannebanrbiiny
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ANGLE OF ATTACK., ALPHA. DEGREES
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£7/
CYN (BODY AXIS)

YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIFPTION BETA LAMBDA RN/L

{ TAEDQT) wi FO B 0.000 50.000 a,000
{TAEQA2) we FO B 0,009 50.000 4,000
tragnse) O w4 FO B 0,000 50,000 6,000
.004 T T T T Tt T 1T 1T T 1T T T 1T T 157517 T
{ ]
. 003

) 141

L1t 11

. 002 E e |

oo /Q/ﬂ’\; AN

i )
E \@\\n \,

-.001 T ' % N b

f

e
e

-.002 7 \

&

-.003 1 ‘ g

I |

~.004 1

-.005 %

-.006 %

T | ' A

- 007 Fg—— g e e el i
ANGLE OF ATTACK. ALPHA. DEGREES

FIGURE 6 EFFECT OF WING AIRFGIL SECTION FOR AN CBLIQUE WING ANGLE OF 50 DEGREES
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At

(BODY AXIS)

cBL

ROLLING MOMENT CCGEFFICIENT,

DATA BET SYMBOL
LTAEODT)
(TAEDAZ)
(TAEQSS)

. 016
. 014

L012 +

.01G

.008 T
.006 T
. 004 ;

. 002
. 000

-.002 1
-.004 1
-. 008 7
-.008 1
-.010 %
-.012 4
-.014 1
-.o:a_:' s

CONFIGURATION DESCRIPTION

BETA
0,000
0,000
0,000

LAMBDA  RN/L

50.000 6,000
50,000 4,000
50,000 6,000

L1t L1l

14 1.1ty Ll | 3] 1y 11119 [ ] | I |

i P

e,

PR . |

2
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Sr/

DATA SET 8YMBOL

{TAEDOY)
L7AED42)
(TAEGSD)

R

<

CONFIGURATICN DESCRIPTION BETA
Wi FO B
W2 FO B
W4 FO B

LAMBDA RN/L

0,000 50,000 8,000
0,000 50,000 4,000
0.000 50,000 6,000

40

35

I |

30+

T A |

251

20§

15+

| I ]

10 1

3
R

LIFT/DRAG RATIO, L/D
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CL

T/
LIFT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(8AEDOT) Q wi FO B g.000 50,000 6.000
LBAEDAZ) wz FO B p.000 50,000 4,000
t(aAE0es) & w4 FO B 0,000 50,000 6,000

I.S-III LA i | T 1 1 r 17 3§ °C r§r 17 v Tt 1 1 1T ° 1 L R A AL B B LA B |

1.4

1.2 1

1.0 T

0.8 1

0.6 1 -

0.4 1

0.2 T

O.DF . Q/ -
-0.2: /?A’ -

-0-4 :

-0.5 15— gt R E e gttt
ANGLE OF ATTACK. ALPHA. DEGREES

FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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CLM

Y
PITCHING MOMENT CDOEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
{BAEDOT) Wi FO B o000 50,000 6,000
(BAEDAZ) w2z FO B o,000 50,000 4,000

(8AEDS8) < W4 FO B 0,000 50,000 6.000

LI L) r
.25- ™r—Trrr 1111 ™rfyTrrrerr-r. 1.1 7 17 14

.20 1

1§ ] 1

.15 1

.10 4 /Q

.05 1
N
—o.
—o— :

148 3

[

™t

J
4
]

re

/

.00 T

N

-.05: e

\\_
)

10—

e
ANGLE OF ATTACK. ALPHA, DEGREES
FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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p oy

DRAG COEFFICIENT,.CD

DATA SET SYMBOL

CONFIGURATION DESCRIFPYION

BETA LAMBDA RN/L

(B8AEDDT) E; Wi FO B 0,000 50,000 €.000
(BAED42Z} w2 FO B 0,000 50,000 4,000
(8aAEDEB) & W4 FO B 0,000 50,000 6,000
. 22 [ T™1TT T T T T T 7T ™ T T T =t ]
.20 7 -
.18 1 .
.16 -
i :
.14 7
12 7
- -
.10 7 .
.08
! \ // .
. 06 ()
| 7 3
.04 1 ravay ]
: =Zil :
021 sSSP P
0FTTTE T o 7) 0 2 5 8 10 12 T4
ANGLE 0OF ATTACK. ALPHA. DEGREES

FIGURE & EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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Cy

b/
SIDE FORCE COEFFICIENT,

DATA SEY SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(BAEDDTY ) Wi FDO B 0.080 50,000 6.000

(BAED42) w2 FO B 0,000 50,000 4,000

teaEnss) & we FO B n.opo s0.000 6,000
'03sl_llr1rl||r T r——r-T 17 T T T T T T LA LA T
. 030
. 0235
. 020
. 015

.010 ; [~

005 +—— O—t—r—0
.000 + ";::H#
-. 005§ &
-.010 % R

-.015 ¢
-.020 f
-.025
-.030 ¢
-.035
-.040 ¢
-, 045 ¢
-.050
-. 055 +Hz—

L
¥

/
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FIGURE 6 EFFECT OF WING AIRFGIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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(BODY AXIS)

CYN

Y/

YAWING MOMENT COEFFICIENT.,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
(BAEDOT ) g Wi FO B 4,000 50,000 6.000

{BAED42) w2 FO B 0.000 50,000 4,000

(BAEO88) O w4 FO B 0.000 50,000 6.000
. 004 T T T 7T T L e | 1T | — | et | T T =TT T
.003 § .
.002 1 /;‘% .
001 1/ o] %ﬂ\,\ :
. i d \E '\% :
.000 ¥ A \ -

] AN
é R

L |

L1 1L

-.003 T 0\\3 -
-.004 E i
-.0055
-.0065 ;
oot b L

ANGLE OF ATTACK., ALPHA., DEGREES

FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 50 DEGREES
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Va4
CBL (BODY AXIS)

ROLL ING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
(BAEDOT7} 9 wi FO B 0,000 590,000 .00

. 010

(BAED42Z) wz FO B D.000 50,000 4,000
(BAEDSE) & WA FO B 2,000 50,000 6.000
. 016 L ) T L ] ¥ 1 T I L L) T ¥ L T T ] T L) T L] L 14 ) ¥ 1 L] ¥ 1 ) r L) L o
.014 £ §
. 012 ]
.
-

e

.008 1 :
o | /
. 004 ; /c//ﬁ,
. 002 ; ééﬁts?élio\}&h
. 000 = .
-. 002 E ///gff ,// M
o0t v

| " 0
-. 006 ¥ 7

/,C

I | 1 F Bty b

-.008 é - :
-.010 7 A;/A ]
-.012 E :
~.014 ¥ ]
- 016 Fgm g g e T T Y T T T T T

ANGLE OF ATTACK. ALPHA, DEGREES

FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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L/0

T/

LIFT/DRAG RATIO.

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(BAEQOT ) Wi FO B 0,000 50.000 6.000
(BAED42) w2 FO B ©.000 50,000 4,000
(8aAEO88) < W4 FU B o.000 50,000 6,000
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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e/
LIFT COEFFICIENT, CL

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA 1LLAMBDA RM/L

(DAEQDT ) Q Wi FO B o.000 50,000 6,000

(SAEQA2) w2 FO B 0.D0oo 50.0D0 4,000
0.000 50,000 8,000

(AEO88) < w4 FO B

l.s.rr!rvlulr LRSS S S ¢ S e |

1.4 1

1.2 1 i

1.01 ,

0.8 1 1

0.6 1 -

0.4 1 -
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0.0 7 = ' f
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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CLM

AT/
PITCHING MOMENT COEFFICIENT.

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

{BAEDOT) wt FO B 0.000 30,000 6,000

{SAED42) w2 FO B 0,000 50,000 4,000

19AEDGB8)Y O wse FO B 0.000 50,000 6,000
- 25 J ) T I ¥ L] 1 Li T L) Lj T L L} T ¥ 1 L Ll T T L ) T L] T L 1 ¥ L L L T
.20 -

L

.15 ¢ .
.10 T -
.05 1
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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ST/

ORAG COEFFICIENT.CD

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RNM/L

{SAEODDY) 8 Wi FO B o.000 30,000 g,000

(SAEQ4Z ) w2 FD B n,000 50,000 4.00D
0,000 50,000 %.00R

(9aE0e8Y ¢ Wi FO B

.22 Tt i fF 1 7 7§ 1 71 ™t 1T 7 ¥
L -

X

.20 1

18 1 :

.16 1 )

14 4

.12

.10 ¢ ]

08T
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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cYy

-4

SIDE FORCE COEFFICIENT,

DATA BEYT SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

G @ wr o0 e e
t9aEoea) O  wa FO B 0,060 50,000 €.000
. 030 ¢
.025 +
.020 §
.015 1 3
. 005 é Arﬂdkw~ﬁ~ﬁfy Y . E
000 3 "\\\g\é §
-.005 § : :
-.010 ¢
0151 :
-.020 .
- 025 :
~.030
-. 035
-.040
~. 045 }
-.050 7
st R - S S R T B - b

ANGLE OF ATTACK. ALPHA., DEGREES

FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 50 DEGREES
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Ly
CYN (BOOY AX1S)

YAWING MOMENT COEFFICIENT,

DATA SET SYNBOL CONFIGURATIQN DESCRIPTION BETA LAHBDA RN/L

(SAEDO?) Eg Wi FO B 0,000 50,000 8,000
{SAE042} w2 FO B 0,000  50.000 4,000
(SAEDG8) < w4 FO @ ¢.000 50,000 6,000
5004 T T Chiinn Bl T T T L g B i Al T T o1
- -
. 003 i

109 1.1

. 002 f
Ny

.001 4 3
; =
. 000
: e\&\g Yy

- N
; N

1111

L

L1 L3

- 003 . . ‘Q :

; ]
e 004 | o
-. 005 { .
-.008 1 -
- 007§ -4 -2 ©° 2z 4 _® 8 10 17 T4

ANGLE OF ATTACK. ALPHA. DEGREES

FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
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Sy

(BGDY AXIS)

cBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMSOL CONFIGURATION DESCRIPTION BETA LANBDA  RN/L

(BAEOOY) Wi FO B o.000 50,000 6,000

(oacnes; > werob DiD00 50080  o.086
1312 s S LS NS ELALNL S ELASAS BLLELSS BLALI AN SLELU SN EUELL A B
.014 -
.012 § .
.010 .
.008 + .
. 008 T P/AM\A .
.004 T

.002 $ 0 \\\a
.000 + - .
-.002 T N /j/

~.004 T

-. 008 ; \\:- c{j;y,
A

-.008 7

\e»:
4
L1 L1l | S |

-.010 T

-.012 ¢

-.014 f

[ . | I

b
—

- 016 Fg—— g T g VI
ANGLE OF ATTACK. ALPHA, DEGREES

FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 50 DEGREES
(AIJMACH = 1.20 PAGE 97

4



L/D

5/
LIFT/ORAG RATIO,

OATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
(DAEDD? ) WX FO B 0.000 50,000 8,000
(DAEQLR ) we FO B p.00o0 50,000 4,000

t9aE068) ¢ W4 FO B 0.000 50,000 6.000

P e e T A e o i s B L B EN R

i ]
35 1 ;
30 f i
25 E ;
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FIGURE 6 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 50 DEGREES
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CL

ot/

LIFT COEFFICIENT,

DATA BSET aYWBOL CONFIGURATION DEBCRIPTION BETA LAMBDA  RN/L
(3AED12) W1 FO B 0.000 60.000 6,000
(3AED43) w2 FO B 0,000 &0.000 4,000

(3AE067T) & wWe FD B 0.000 &0,000 &.000

T T T T 1T T T
1.6 T T T 1T T T T ]

1.4 7 -

1.2 ¢

1.0 ¢

0.8 T .

0.6 {

0.4+
| P o ]

002 -
: ‘?:e.: W

. O T O
0.0 e

- OA/A -

. o0 i
0.2+ .
-0.4
-0.eTg——T g7 =~z 0 2z 4 B @8 10 12 14

ANGLE OF ATTACK., ALPHA., DEGREES

FIGURE 7 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 60 DEGREES
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CLM

/E/
PITCHING MOMENT COEFFICIENT.

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

{3AEO12) Wi F0 B . 0,000 50,000 6.000
(ZAED43) w2z FO B 0,000 60.000 4,000
(3AE067) W4 FO B 0,000 60,000 8,000

-25_"“ LI LA | ™71 ¥ T 7 ™t

s 4§ .0

.20 1

15 7

L I |

.10 7

.05 1

| I |

.00 ¥

)

-~ 05 _

L
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FIGURE 7 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 60 DEGREES
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TE/

DRAG COEFFICIENT.CD

DATA 3EY SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L
{3AEDL2) w1l FO B 0.000 80,000 6.000
{3AED4D) w2z FO B 0.000 60,000 4.000

(3AEDS?Y ¢ w4 FO B 0.000 60.000 6.000

L r 11 LB | 17 LI
.22‘ T T T 1 v T T ]

11

.20+

.18 -

.16 1

.14 -

.12

.10

.08 _ )

.06 7 | -

.04

.02 ¢ =
e L e R R I 8 T0 12 T4
ANGLE OF ATTACK. ALPHA. DEGREES

FIGURE 7 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIGUE WING ANGLE OF 60 DEGREES
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R4

Cy

SIDE FORCE COEFFICIENT,

BETA
0.000
0.000
0.000

DATA SET S8YMBOL CONFIGURATION DESCRIPYION
(3AED12} Eg Wi FO B
(3AED43) w2 FO B
(3a€D87) { W4 FO B

LAMBDA
80,000
60,000
60,000

RN/L
€.000
4,000
6.000

N 0:355 - o T 1 T T L T =TT

. 030

JLaadEid

- 023

. 02D

015 ¢

. 010

. 005

. 000 §

it 00.5 ;
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--029

-.025 ¢
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-.035 §

-.040 §
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(BOOY AXIS)

CYN

AE/

YAWING MOMENT COEFFICIENT,

DATA BET 8YMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(BAEDLI2) Wi FO B 0,000 60.000 &.000

(3AENAD) w2 FO B 0,000 60,000 4,080

(3AEUST)Y ¢ W4 FO B 0,000 60,000 6.0060
.004 ™1 T 1 11 | —r—trTrr 1 T T T 1 LI | ) . L | T ]
. 003

. 002

i3
)4

[-)
o>
L1 11

. 001 1 T

: oG
.000 t '-aﬁiiggg.
~.001 \R_

-.002 T \\
. A

-.003 1

1.0 11

-.004

-.005

. 006 7

“a 007__ 8.

—
M.

st Sy g i p— am— i =
ANGLE OF ATTACK., ALPHA. DEGREES

FIGURE 7 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 60 DEGREES
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FE/

(BOOY AXIS)

cBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL

R

¢

{3AED12)
(BAEO4D)
(DAEOET )

. 016
. 014

.01z 4

010

.00B +

. 008
. 004
. 002
. 000

-.002 1
-.004 1
-. 006 1
-.008 1
-.010 1§
~. 012 1
~. 014 §
-.015_: :

FIGURE 7 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 60 DEGREES
.80

CONFIGURATION DESCRIPTION
Wi FO B
w2 FO B
W4 FO B

BETA
0,000
0.800
0.000

LAMBDA  RM/L

&0.000 8,000
30,000 4,000
60,000 6.000

i1
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L/0

ZE/

LIFT/DRAG RATIO,

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

I3AEDY2Z) E wi FO B 0.000 80,000 &.000
{SAEDA3) we FO B 0.000 60,000 4,000

(3AE08T) ¢ Wa FO B ¢.000 60,000 6.000

40‘1ll LI B | LA B | LI B | LI L L) LELEL Lanil B | 1 ¥ LI AL

354

30+
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207
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CL

LEY
LIFT COEFFICIENT.,

DATA BET SYMBOL CONFIGURATICN DESCRIPTION BETA LANBOA RN/L
(4AEDAIZ) Q Wi FO B 0,000 60.000 €.000
(AAED43) we FO B p.000 60,000 4,000

5,000 0,000 6,000

teac0s7) O W4 FO B

1'8 —rr—T1Trrrrr 1151 oy rr oy vt

1§ 4

A
1.4 1

1.2 ¢

1.0 1

0.8 1 -

0.6 1 ]

0-4 : 2 »

0.2 1 A ]

ol = :

-0.2 h'd

~0.41
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E&s

PITCHING MOMENT COEFFICIENT. CLM

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(4AEN1R) Eg Wi FO B ¢,000 80,000 6,000
{4AED43 ) w2 FO B 0.000 80,000 4,000
(4AEDEY) ¢ W4 FO B 0,000 60,000 6.000
.25 T 1 1 L | T T T | | T 7T | i 17 ™ ™71 7 LI B |
3 -
.20 -
« 15
o -
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—/

.05+ :
.oo: .A\AM %gji;
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L8/

DRAG COEFFICIENT.CD

DATA EET STMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L
{4AED12} wi FO B 0,000 80,000 8,000
(4AED43) wz FO B o.,000 60,000 4,000

(4AEDST? > w4 FO B 0,000 &0,00D €.,000

T T T 1 I T 1 1 ] LI
‘_22 L T T T T T § T T T T T 1

.20

.18 ¢ .

161
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12 ]

107 _ ]
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cY

Zedd

SIDE FORCE COEFFICIENT.,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(4AED12) w1 FO B 0,000 &0.000 6,000
(4AED43) w2 FO B 0,000 60.000 4,000
LaaEnsr) O waFO B 0,000 &0.000 6.000

LI §
O T rr vy r vt T 1 LI LI rrT1T-Trrr1 1 57 LI L
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. 025
. 020
.015 ¥
.010 §
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CYN (BODY AXIS)

Vel

YAWING MOMENT COEFFICIENT,

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(4AED12) wi FO B 0.000 60,000 6,000
(AAED43) w2 FO B 0,000 60,000 4,000
t4AECST) ¢ W4 FUO B D,000 0,000 6.000
'004 T T T T T T T T rrrr—rrer T T T ™71 LANE B | Lamnl R |

.003 T oy

[ & M i
.001 1 AN

. 000

-.001 1 \\Q
-.002 1 ~\\“
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THS

{BODY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

DATA BET SYMBOL CONFIGURATION DESCRIPTION

t4AED1E) E Wi FD B
{SAEDAS) w2 FO B
C4AEDSB?) O w4 FOB

BETA

LAMBDA  RN/L

0,000 0,000 ¢,000
0,000 0,000 4,000
0,000 &0,000 4,000

.DISP!II La

.014

.012 1

.010

.008

. 0086

. 004

. 002
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-. 002 7
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&4/

L/D

LIFT/DRAG RATIO,

DATA SET SYMBOL CONFEIGURATION DESCRIPTION BETA LAMBDA RN/L
(AAEDIT) Eg wi FG B 0,000 €0,000 6,000
LAACDAS) wz FO B 0.000 60,000  4.000
t4acD87Y < wa FD B 0,000  €0.000 &.000
40 [ T 1  San m | | | s | | | T T ™Y UNNLEN
351 .
30 1 .
[ ]
L -
251 ]
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. N
20T -
I g ]
151 0 5 -.f 5 ]
104 2y -
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Fo s /

CL

LIFT COEFFICIENT,

{TAEDST)

1.6 T
1.4 4
1.2 1
1.0 7
0.8
0.6 1
0.4 1
0.2 1
0.0+

-0.27

DATA BET SYMBOL

{TAEOLIZ)
{TAED43)

R

&

CONFIGURATION DESCRIPTION

Wi FO 8
w2 FO B
W4 FO B

BETA

LAMBDA  RN/L

0.000 &0.000 6,000
0,000 &0,000 4,000
0.000 §0,000 6,000
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Sh

PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL

(TAEDL1IR)
(7AED43}
LTAEDST )

®

¢

w1
w2
w4

CONF1GURATION DESCRIPTION

FO B
FO B
FO B

BETA LAMBDA  RN/L

0,000
0,000
0,000

50.000
&0.000
50,000

&,000
4,000
é.000
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DA/

DRAG COEFFICIENT.CD

DATA SEY SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(TAECHZ) Wi FD B 0.000 s0,000 8,000
(7AED43) w2 FO B 0,000 80,000 4,000
({TAEOETY O wa FO B 0,000 60,000 6,000

L L LI | S
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.18

.16
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L

SIOE FORCE COQEFFICIENT, CY

CATA 2ET SYMBOL

(YAED1R)
{TAEGA43)
(7AEDGT)

. 035
. 030

. 025 1

- 020

.015 §

<010
o Q09
. 000

~. 005 ¢
-.010 §
-.015
-.020
-.025 4
-.030 1
-.035
-.040
-.045
-.050 §

REE T B - S 0 /N S

CONFIGURATEON DESCRIPTION BETA
WL FO & 0,000
W FO B 0,000
$ w4 FOB 0,000

LAMBDA  RM/L
80,000
60,000
60.000

8,000
4.000
6.000

L

i
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(BADY AXIS)

PV

YAWING MOMENT COEFFICIENT, CYN

DATA SEY SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

‘(TAED12) Wi FO B 0.000 60,000 4.000
(TAEOQA3) w2 FO B . 0.000 &0.000 4.000
{TAED&T) O wéd FO B G.000 80,000 &.000
o 004 T T 1 T ™17 T T 17 ™ T ™ T TT ™11 T
.003 1 4¥\\Q\ .
.001 + S Yy -
. 000 E Sy :
- 001 : R-’ :
-.002 1 2 .
-.003 1 \iﬁ -
-.004 f o) .
-. 005 + -
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-. 006 1 -
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- 007 g 0 2 ) 3 8 10 12 T4
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(BODY AXI1S)

LA/

ROLLING MOMENT COEFFICIENT, CBL

DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(PAEDLE )} 8 wi FO B 0,000 g0,000 8.000
(TAED43) w2z FO B 0,000 20,000 4,000

(7AED8T) O w4 FO B 0.000 §0.000 6.000
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o

L/D

LIFT/DRAG RATIO,

DATA SET SYMBOL

{TAECGLIE)
LTAED4AS)
(TAEOET)

o

wi FO B
wZz FO B
wae FO B

CONFIGURATION DESCRIPTION

BETA

0,000
0.000
0,000

LAMBDA
60,000
60,000
60,000

RN/L

6,000
4.000
&.000
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CL

72/

LIFT COEFFICIENT,

DATA BET SYKBOL  CONFIGURATION DESCRIPTION BETA LAKBDA  RN/L
{DAEDLIR) Q Wi FO B 0.000 80,000 6,000
(SAEDA3 ) W2 FO B 0,000 60,000 4,000
(9AEDETY) < W4 FO B ©.,000 60,000 6,000

T T F T L
I.BI'!II'I'I'I'II T 1

1.4 7
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1.0 1
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CLM

s/
COEFFICIENT,

PITCHING MOMENT

DATA BET SYMBOL CONFIGURATION DESCRIFTION BETA LAMBDA RN/L
{9AEDLIR) Wi FO 8 0,000 80,000 6,000

(SAED4A3) w2 FO B 0,000 60.000 4,000
(9AED87) < W4 FO B 0.000 60,000 6,000
. 25 T LA | T 1 ™T T LA B LI | T 1 T T 1 ™71 1 T =7 T 1T
F
.20 4 -
+ -
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.15+ -
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85/

DRAG CQEFFICIENT.CD

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RM/L

{(9AED12) wi FO B 0.00¢ 60,000 6.000
(BAEDQ4S ) w2 FO B 0.0D0  §0,000 4,000
(9AEUBT) ¢ Wi FO B 0,000 {0,000 6,000

T Y T T ™77 T T T TT 1 | G |
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Cy

745/

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  "N/L
(BAETL2) Wi FO B 0,000 60,000 6.000
{9AED43) w2 FO B p0.000 60,000 4,000
(oaED8?) & w4 FD B 0,000 &0,000 6,000
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SS/

{BODY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

. 004

.003 1

. 002

. 001

. 000

-. 001
-. 002
-. 003
-.004
005 1
-. 006

E "

-.007

DATA SET STYMBOL

(DAEDLE)
{OAED4S3)
{BAEDBT)

O

CONFIGURATION DESCRIPTION
FO B
w2 FO B
FoO B

L
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(BODY AXIS)

C8L

25/

ROLLING MOMENT COEFFICIENT,

DATA SEY SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(9AEOLIR) Wi FO 8 o0.000 60,000 €,000
(BAEDAD) w2 FO B 0.000 60.000 4,000
(9AEDSTY < W4 FO B D.000 60,000 6.00a0
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L5/
L/D

LIFT/DRAG RATIO.

BATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMDBA RN/L

(SAEDLS) g Wy FO B 0,000 0,000 6,000
(SAEOQ43) w2 FD B ¢.000 &0,000 4,000
(9AEOST7) 0 w4 FO B 0,000 0,000 5,000
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CL

Esy

LIFT COEFFICIENT,

DATA SET 3YMBOL COMNFIGURATION DESCRIPTION BETA LAMBDA RN/L
LDAEDL2) Wi FO 8 0,000 s0.000 8,000
(OAED43) w2 FO B p.000 60,000 4,000

(DAEDST) ) W4 FO B n.000 60,000 &.000

1.6"' 1T 1T 1T T T 1§75 7 ™Y
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CLM

£S5/

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMDDA RWN/L

{DAEDLR) g Wi FO @ 0,0n0  &0.000 3,000

(DAEDA3) w2z FD B ©6.000 &0.000 4,000

(DAEOET)Y ¢ w4 FO B 0.000  €0,000 6,000
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vz,
DRAG COEFFICIENT.CD

DATA SET 8YMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(DAED1Z) Eg wi FO B 0.000 60,000 6.000
({OAED43) w2 FO B 0,000 80,000 4.000

(OAED87) O W4 FO B 0.000 60,000 6.000
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cY

’2/
SIOE FORCE COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(DAEDI2) E} Wi FO B 0,000 30,000 $,000
(DATO43) w2 FOL B 0,000 60,000 4 .000

(0AEDBT)Y O w4 FD B 0.000 0,000 6,000
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T/
CYN (BODY AXIS)

YAWING MOMENT COEFFICIENT,

CATA SET SYMBOL CONFIGURATION DESCRIFTION BETA LAMBDA RN/L

{oAEDL2) Wi FD B 0.000 &0,000 6,000
{OAED43) we FO B 0.000 60,000 4,000
(OAEQETY O wa FO B 0.000 60,000 6,000
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oy
CBL (BODY AXIS)

ROLLING MOMENT COEFFICIENT,

BATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAKBDA  RN/L

(DAEQYEZ Y Wi FO B 0,000 a0,000 6.000

(OAEDAY ) w2 FO B 0,000  &0,000 4,000

(oAED8?)Y & w4 FO B D.000  §6,000 6.000
- 015 T 7T | B T A | LA § T 1 T 2 i | T 1 U S
.014 ,
012 ]
010 T .
. 008 =
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. 004 MEIQ:

002 | 1&4;;§SE;;“ ‘
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: s

- 002 : e‘m.o/' '/-‘
-.004 ¢

e

I I O 0 O I

-.0086 }

-. 008 +

-.0101

-.012 +

-.014

-8 o -2 e 2z 4 % 8 19 12 14

ANGLE OF ATTACK, ALPHA., DEGREES

FIGURE 7 EFFECT OF WING AIRFOIL SECTION FOR AN OBLIQUE WING ANGLE OF 60 DEGREES
(AJMACH = 1.30 PAGE 132



L/D

#?2/

DATA BET SYMBOL CONFIGURATION DESCRIFPTION BETA LAMBDA RN/L
(DAED12) Wi FO B 0,000 60,000 &.000

(DAED43) Q we FD 8 0.000 66,000 4,000
(DAEDST) < W4 FO D 0,000 &C.D00 6,000
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CL

3o/
LIFT COEFFICIENT,

DATA BET SYRBOL CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

L ZAEOHLE) Wi FO B 0,000 60.000 6,000
(ZAED4Y) W2 Fo B 0.000 60.000 4,000
(2AEDBT)Y  Wa FO B ¢.0peo ¢0,000 6,000
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CLM

29,

PITCHING MOMENT CQEFFICIENT,

DATA BET AYMBOL CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(ZAED12) wt FO B o,000 80,000 6,000
L ZAEDA4A3 ) we Fb B o,000 60,000 4,000
{ZAEDST ) O W4 FO B 0.000 60,000 6,000
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¥
ORAG COEFFICIENT.CD

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA  RN/L

(ZAED12) Wi FO B 0,000 &0.000 8,000
(ZAE043) w2 F B 0,000  &0.060 4,000
(2aE08TY ¢ w4 FO B 0.000 0,000 6.000
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E2/

SIDE FORCE COEFFICIENT, CY

DATA SET SYMBOL

(ZAEDLEZ)
{ZAECGAD )
{ZAECST)

« 035

» 030

.025 ¢

. 020
. 015

.010 1
.005 1
~.000 {
-. 005 f
-. 010 §
-. 015 ¢
-.020
-.025 §
-.030
-.035 §
-.040 ¢
- 045 }
-.050
-. 055 +

CONFIGURATION DESCRIPTION BETA

Eg Wi FO B o.000
w2 FO B

0,000
$ warFoB 0,000

LAMBDA RN/L
60,000
60,000
60,000

4.000
4,000
6.000
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&2/

(B0ODY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA BET SYMBOL

(ZAED12)
(ZAED43)
(ZAEDST)

. 004

.003 4

. 002

. 001

. 000

-.001 7
-.002 :
-.003 1
-.004 f
-. 005 f
-.008 E

-, 007_+g——

R

¢

CONFIGURATION DESCRIPTION

wi FO B
WE FO B
w4 FDO B

BETA

0,000
o.000
0,000

[LAMBDA
60,000
60.000
60.000

RN/L

6.0060
4,000
6.000
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(BODY AXIS)

CL/

ROLL ING MOMENT COEFFICIENT. CBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LAMBDA RN/L

(ZAEOLR) wi FO B 0,000 60,000 6,000
(ZAEQ43 ) we FO B 6,000 60,000 4,000
(ZAEOST)Y & wa FO B 0.000 60.000 6,000
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L/D

yavd
LIFT/DRAG RATIO,

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LAKBDA  RN/L

(ZAED12) wi FO B 0,000 0,000 ©.000
(ZAED43) w2 FO B 0,000 0,000 4,000
(ZAEOETY) O W4 FO B 0.000 §0,.000 6,000
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